Toward a molecular understanding of psychostimulant actions using genetically engineered dopamine receptor knockout mice as model systems.
A major focus in studying the progression and prevention of addictive diseases has been to understand the molecular and cellular mechanisms underlying drug addiction. The brain dopaminergic system plays a central role in reward and motivation and is thought to be the main neural substrate for the actions of abusive drugs. We have used the gene targeting technology to generate dopamine D1 and D3 receptor knockout mice and used these mice as model systems to gain a molecular understanding of acute effects of psychostimulants cocaine and amphetamine. The use of a combined approach involving behavioral, electrophysiological as well as molecular studies has allowed us to define initially the roles of dopamine D1 and D3 receptors in the acute effects of psychostimulants and will enable us to understand mechanisms underlying their chronic actions in the future.